Prenatal alcohol exposure (PAE) is known to cause significant cognitive and attentional dysfunction. Given the relationship between default mode network (DMN) activity and task-related attentional modulation, it is possible that PAE affects activity of this network. In the present study, task-related deactivation as well as structural and resting state functional connectivity of the DMN were examined using diffusional tensor imaging and functional magnetic resonance imaging in non-dysmorphic and dysmorphic PAE populations and compared to healthy controls. The dysmorphic PAE group was found to have reduced DMN deactivation as compared to controls, indicating poorer attentional modulation during the cognitive task. Additionally, structural connectivity and baseline functional connectivity were lower in both PAE groups as compared to controls. Primarily the findings suggest that learning problems seen with PAE may be a combination of general attentional and specific cognitive deficits. A secondary implication is that DMN activity is affected to varying extents depending on the degree of PAE.
Introduction
Neurocognitive deficit and social and adaptive dysfunction have been observed in individuals with prenatal alcohol exposure (PAE) (Mattson and Riley, 1998; Guerri et al., 2009) . Adolescents with PAE generally have lower IQ, often accompanied by impaired visuospatial, attentional, verbal learning, and memory abilities (Conry, 1990; Coles et al., 1997; Mattson et al., 1998; Olson et al., 1998) . While behavioral studies have extensively documented deficiencies in individuals with PAE, the underlying neuronal causes of the outcomes are still not well understood. There are only a few functional neuroimaging studies of the PAE population, and these mainly focus on the task-positive activation patterns created by the blood-oxygen level dependent (BOLD) response in functional MRI (fMRI). Two studies of spatial working memory have revealed functional differences in several task-associated brain regions in children and adults with fetal alcohol effects (Malisza et al., 2005; Spadoni et al., 2009 ). Additionally, a study of verbal learning in children with heavy PAE found exposed children had altered patterns of activation during a paired association task (Sowell et al., 2007) , while a separate study of response inhibition found BOLD differences in children and adolescents with heavy PAE (Fryer et al., 2007) . Two recent studies investigated arithmetic-related processing in prenatally exposed populations. Santhanam et al. (2009) found less activation in calculation-associated regions in adults with dysmorphic PAE, while Meintjes et al. (2010) reported additional activation in exposed children (as compared to control children) during a proximity judgement task and more dispersed activation during an exact addition task. Though these studies do report specific task-related changes in BOLD response in the PAE population, they do not examine the possibility of altered underlying global attentional modulation.
Recent discovery of consistent regions that are more active during resting periods than during cognitive demand has led to the characterization of a so-called "default mode network" (DMN) in the brain (Greicius et al., 2003) . Comprised primarily of the medial prefrontal cortex (MPFC), posterior cingulate cortex (PCC), precuneus, inferior parietal lobules (IPL), and medial temporal regions, the network has been shown to exhibit reduced activation in the presence of high cognitive demand (Greicius et al., 2003; Margulies et al., 2007; Golland et al., 2008) . Several studies have shown that DMN deactivation increases with increased task difficulty (McKiernan et al., 2006; Singh and Fawcett 2008) , and that activity persists during simple sensory tasks, in which good task performance is achievable with little attentional resources (Greicius et al., 2003; Wilson et al., 2008) . Attention lapse, marked by longer reaction time and lower accuracy on an attentional control task, has been associated with less task-induced deactivation of the DMN (Weissman et al., 2006) . Thus patterns of task-related DMN activity are thought to reflect an attentional modulation unrelated to the specific task being performed (Broyd et al., 2009) .
Though characterized by higher activity at rest as compared to during task, the DMN was originally identified by its resting state functional connectivity (Greicius et al., 2003 
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